1. Let p 9 C p and X = X d be as above. The /7-adic absolute value in C p is normalized so that \p\ p = 1/p. For u e C p with \u\ p = 1, let w denote its residue in i^a lgd , and let ω(w) be the Teichmϋller representative of w, i.e., the unique root of unity of order prime to p with the same residue in F^c λ . Set (u) = u/ω(u). The ring X is isomorphic to the product of rings Z/dZ and Z p under the two projections π τ and 7r 2 , where for xGlwe set wi(x) = ίAe i/iwige o/x modulo d and π 2 (jc) = /Λβ ή'm/ί 6>/ /Λe image of x modulo p N ("forget mod d information"). Let a 4-dp N Z p denote the set ofxel for which x = amod dp N . Let X m = X d X Z^1" 1 denote the product of X with m -1 copies of Z p . A function /(«) mapping the nonnegative integers to C p extends to a continuous function on X if and only if for every ε > 0 we have \f( n i) ~ f( n i)\ P < ε whenever n λ = « 2 mod dp N for N sufficiently large. In particular, for u e C p the function f(n) some large N, one sees that a set is multiplicatively X m -independent if and only if its />-adic logarithms are Q^-linearly independent.
Let σ be a compact subset of C* = C p -{0}. Suppose that σ is a subgroup of C*. Then == / u * dμ(x) for any u e U m . Since/(w) can be approximated by a finite linear combination of monomials in ((u λ ), u 29 .. ,u m ) ^ U™ multiplied by the characteristic function with respect to u x of one of the d unit discs in U d , it suffices to check the claim in the case when/(w) is such a function. But in this case the desired equality is proved in a standard way, essentially by orthogonality of characters on Z/dp Nι where the notation a + dp N X m has the same meaning as in ( 1.3), except that we agree to take the representatives α y in the range 0 < a γ < dp Proof. This is essentially a theorem of Amice and Velu [1] when m = 1 (see the Appendix to [8] for a treatment using the measure μ z ), and the general case is handled in the same way. D EXAMPLES. 1. For fixed u e U m , the transform of the representation p u (in the notation of §1) is simply g(z) = J χm u x dμ z (x) = Π y (l -UjZj)~ι.
2. Let m = 1. According to results of Katz [4] , a/?-adic modular form F of weight zero (and level 1) can be written as a function of the j'-invariant which is Krasner analytic outside of small discs around the supersingular points. Let {£,} c F^g cl be the residues of all supersingular values of y. It is known that in fact {s έ } c iy (for a table of s t for p < 307, see [10] ). Suppose thaty = 0 is not supersingular, i.e.,/? = 1 mod 6. Let F^ be the value at the cusp. Then F -F^ = g(j) satisfies properties (1) and (2) of Theorem 3, withy playing the role of the variable z. Here d is some divisor of/?
2 -1, since sf~ι = 1 for each /. Thus, if F(j) = F+ Σ™= o a n j n for ly'l^ < 1, the coefficients f{n) = a n extend to a continuous function on X d , and
In addition,
Hence, we have congruences for the y-and 1/y-expansion coefficients which generalize those in Ashworth [2] and Koblitz [6] . 
> Λat is studied in [3] , [12] (see also the Appendix to [8] 
